INDOOR AIR QUALITY ASSESSMENT

North Attleborough Community School
45 South Washington Street
North Attleborough, Massachusetts

|’
oy
Gl ™

N

i

Prepared by:
Massachusetts Department of Public Health
Bureau of Environmental Health Assessment
June, 2002




Background/Introduction

At the request of North Attleborough Public Schools, Superintendent, Richard
Smith, the Massachusetts Department of Public Health (MDPH), Bureau of
Environmental Health Assessment (BEHA) was asked to provide assistance and
consultation regarding indoor air quality at the Community School, 45 South Washington
Street, North Attleborough, Massachusetts. On April 25, 2002, Cory Holmes,
Environmental Analyst of the Emergency Response/Indoor Air Quality (ER/IAQ)
Program, conducted an indoor air quality assessment. Mr. Holmes was accompanied by
Senior Custodian David Rancourt for portions of the assessment.

The school had previously hired Diversified Environmental Corp. (DEC), a
consultant, to conduct dust sampling from specific areas in the school in October of 2000.
The DEC report concluded that very low airborne dust was detected at the time in the
specific areas tested (DEC, 2000).

The Community School was constructed in 1918-1919 and formerly served as the
North Attleborough Junior High School. Two additions were constructed in 1938 and in
1954. The school is a two-story, red brick building with an occupied basement. The
school contains general classrooms, science classrooms, library, kitchen/cafeteria,
auditorium, gymnasium, special needs classrooms, occupational/physical therapy room,
art room, music room and offices. Windows are original sash windows and consist of
single-paned glass. Sliding storm windows were installed over the original window
frames as part of a renovation of the building. Windows are openable throughout the

building, however occupants reported that many are difficult to open.



Methods

Air tests for carbon dioxide, temperature and relative humidity were taken with

the TSI, Q-Trak, IAQ Monitor, Model 8551.

Results

The school houses kindergarten through fifth grades, with a student population of
approximately 500 and a staff of approximately 65. Tests were taken under normal

operating conditions and results appear in Tables 1-5.

Discussion

Ventilation

It can be seen from the tables that carbon dioxide levels were elevated above 800
parts per million parts of air (ppm) in nine out of thirty-two areas surveyed, indicating
adequate air exchange in most areas of the school on the day of the assessment. It is
important to note that windows were open in a number of classrooms, which can greatly
contribute to reduced carbon dioxide levels. Further, due to the condition of the
ventilation systems, carbon dioxide levels (i.e., >800 ppm) would be expected to be
higher during the heating season when exterior doors and windows are normally shut.

The school is comprised of three separate sections (1918-19, 1938, and 1954) that
have different types of ventilation systems. The 1938 and 1954 additions have similar
systems. For this reason, the ventilation section of this report is divided into two sub-

sections; the original 1918-1919 building and the 1938 and 1954 additions.



Original 1918-1919 Building

The original building does not have an operating mechanical system. The original
ventilation system was reported by school personnel to have been abandoned due to
mechanical failure. Fresh air was originally provided by a mechanical system located in
a vault-like room on the ground floor connected to ductwork leading to air diffusers (see
Picture 1). Fresh air was drawn into the building through a ducted air intake in the air
mixing room (see Picture 2). Air was then drawn through heating elements into a fan
unit (see Picture 3) which is then distributed via wall-mounted fresh air grilles throughout
the 1918-1919 section. Some of the vents were sealed and many were either missing or
had damaged control mechanisms.

A corresponding vent exists in each room (see Picture 4) at floor level that is
connected to an exhaust ventilation shaft which runs from the roof to the basement.
Classrooms were constructed around these shafts to provide exhaust ventilation.

Pressurization created by the fresh air supply system also originally provided
classroom exhaust ventilation. As mentioned, each classroom is connected by ventilation
shafts to the basement beneath the heating elements in a hearth-like structure. As the
heating elements draw air into the ducts, return air is drawn from the “hearths” at the
bottom of the exhaust ventilation shafts. Negative pressure is created in these shafts,
which in turn draw air into the exhaust vents of each classroom. The draw of air into
these vents is controlled by a draw chain pulley system. Because this system has been
abandoned, no means of mechanical supply or exhaust ventilation exists. Unless the

ventilation system is restored to its original design by restoring control systems and



mechanical components, the sole source of ventilation in this section of the building is

openable windows.

1938 & 1954 Additions

Fresh air in classrooms of these sections of the building is supplied by a unit
ventilator (univent) system (see Picture 5). Univents draw air from outdoors through a
fresh air intake located on the exterior walls of the building and return air through an air
intake located at the base of each unit (see Figure 1). Fresh and return air are mixed,
filtered, heated and provided to classrooms through a fresh air diffuser located in the top
of the unit.

Univents were deactivated in the majority of classrooms surveyed (see Tables).
The univent in classroom 210 has been taken out of service, reportedly due to a plumbing
failure. Obstructions to airflow, such as books, papers and posters on top of univents, as
well as bookcases, tables and desks in front of univent returns, were seen in a number of
classrooms (see Picture 6). To function as designed, univent air diffusers and return
vents must remain free of obstructions. Importantly, these units must be activated and
allowed to operate during hours of school occupation. Univents appear to be original
equipment (possibly 40-60 years old), which can make it difficult to maintain function
due to unavailability of parts.

Mechanical exhaust ventilation for these wings consists of wall-mounted exhaust
vents (see Picture 7) that are connected by ductwork to rooftop motors. Air was either
drawing weakly or not at all in a number of classrooms, which can indicate that exhaust

vents were deactivated or that rooftop motors were not functioning. BEHA staff with Mr.


KWoo

http://mass.gov/dph/beha/iaq/appendices/univent.pdf

Rancourt inspected rooftop motors and found one of the motors had been deactivated,
reportedly due to an electrical problem. As with the univents, exhaust vents in several
classrooms were blocked with books, carts, desks and other obstructions. In order to
function properly, these vents must be activated and remain free of obstructions. Without
proper exhaust ventilation, environmental pollutants can build up in the indoor
environment and lead to indoor air quality complaints.

Some areas are equipped with window-mounted air conditioners (WAC). These
units have a “fan only” option, which introduces outside air without conditioning it.
Rooms without functioning ventilation systems should utilize these WACs to supplement
open windows to provide fresh air.

The gymnasium has mechanical ventilation provided by two air handling units
(AHUs). Air is distributed by ducted ceiling vents and returned to the units via wall-
mounted exhaust grills (see Picture 8). It was reported that this system is only used for
heat during cold weather. It is important to note that the AHUs not only provide heat but
also introduce outside air to ventilate the space. As previously discussed, without
dilution and removal, normally occurring environmental pollutants can build up and lead
to indoor air quality complaints.

To maximize air exchange, the BEHA recommends that both supply and exhaust
ventilation operate continuously during periods of school occupancy. In order to have
proper ventilation with a univent and exhaust system, the systems must be balanced to
provide an adequate amount of fresh air to the interior of a room while removing stale air
from the room. The date of the last balancing of these systems was not available at the

time of the assessment. It is recommended that existing ventilation systems be re-



balanced every five years to ensure adequate air systems function (SMACNA, 1994).

The Massachusetts Building Code requires a minimum ventilation rate of 15
cubic feet per minute (cfim) per occupant of fresh outside air or have openable windows
in each room (SBBRS, 1997; BOCA, 1993). The ventilation must be on at all times that
the room is occupied. Providing adequate fresh air ventilation with open windows and
maintaining the temperature in the comfort range during the cold weather season is
impractical. Mechanical ventilation is usually required to provide adequate fresh air
ventilation.

Carbon dioxide is not a problem in and of itself. It is used as an indicator of the
adequacy of the fresh air ventilation. As carbon dioxide levels rise, it indicates that the
ventilating system is malfunctioning or the design occupancy of the room is being
exceeded. When this happens a buildup of common indoor air pollutants can occur,
leading to discomfort or health complaints. The Occupational Safety and Health
Administration (OSHA) standard for carbon dioxide is 5,000 parts per million parts of air
(ppm). Workers may be exposed to this level for 40 hours/week, based on a time-
weighted average (OSHA, 1997).

The Department of Public Health uses a guideline of 800 ppm for publicly
occupied buildings. A guideline of 600 ppm or less is preferred in schools due to the fact
that the majority of occupants are young and considered to be a more sensitive population
in the evaluation of environmental health status. Inadequate ventilation and/or elevated
temperatures are major causes of complaints such as respiratory, eye, nose and throat

irritation, lethargy and headaches (see Appendix).
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Temperature readings ranged from 68° F to 75 ° F, which were within the BEHA
recommended comfort guidelines for the most part. The BEHA recommends that indoor
air temperatures be maintained in a range of 70 °F to 78 ° F in order to provide for the
comfort of building occupants. Temperature complaints were expressed in a number of
areas, which can indicate problems with the ventilation system and/or thermostatic
control. The univent in the art room had warning signs written on it with marker
indicating over heating (see Picture 9).

Occupants of classroom 210 had complaints of drafts from the univent. The
return vent for the deactivated univent in classroom 210 was partially sealed with a
plastic bag and tape. Although this unit is deactivated, drafts can still pass through the
unit via the outside air intake, which can lead to comfort complaints. Temperature
control is often difficult in a building with abandoned or nonfunctioning ventilation
systems and original loose fitting window frames (see discussion under
Microbial/Moisture Concerns section of this report). In many cases concerning indoor air
quality, fluctuations of temperature in occupied spaces are typically experienced, even in
a building with an adequate fresh air supply.

The relative humidity ranged from 22 to 32 percent, which was below the BEHA
recommended comfort range in all areas. The BEHA recommends a comfort range of 40
to 60 percent for indoor air relative humidity. Relative humidity would be expected to
drop below comfort levels during the heating season. The sensation of dryness and
irritation is common in a low relative humidity environment. Humidity is more difficult
to control during the winter heating season. Low relative humidity is a very common

problem during the heating season in the northeast part of the United States.



Microbial/Moisture Concerns

Occupants in room 210 expressed concerns about mold inside the classroom
univent. BEHA staff opened the unit to perform a visual examination. No signs of water
penetration or visible microbial growth or associated odors were detected.

Of particular note are the conditions of windows throughout the building. In
many areas, single-paned sash windows are loose and drafty. Caulking around the
interior and exterior of windowpanes is crumbling, missing or damaged. In several cases
storm windows are not flush with window frames (see Picture 10), which allows for
drafts and moisture penetration. Repeated water damage can result in mold colonization
of the wooden window frames and porous materials. Once mold has colonized these
materials, they are difficult to clean and should be replaced.

Plants were noted in several classrooms. Plants can be a source of pollen and
mold, which can be respiratory irritants for some individuals. Plants should be properly
maintained and equipped with drip pans. Plants should also be located away from

univents to prevent the aerosolization of dirt, pollen or mold.

Other Concerns

Several other conditions were noted during the assessment that can affect indoor
air quality. Exposed fiberglass insulation was noted around pipes in classrooms 102 and
106 (see Picture 11). Loose fiberglass insulation was inserted between window frames in
one classroom (see Picture 12). Fiberglass insulation can be a source of skin, eye and

respiratory irritation to sensitive individuals if physically disturbed to produce fibers.



The teacher’s workroom contained two lamination machines, a photocopier and a
mimeograph machine. Lamination machines can produce irritating odors during use.
Mimeograph duplicating fluid contains methanol (methyl alcohol), which is a volatile
organic compound that readily evaporates at room temperature. The off gassing of this
material can be irritating to the eyes, nose and throat. Methanol is also a highly
flammable material, which can be ignited by either flame or electrical source. Volatile
organic compounds (VOCs) and ozone can be produced by photocopiers, particularly if
the equipment is older and in frequent use. Ozone is a respiratory irritant (Schmidt Etkin,
D., 1992). This area is not equipped with local exhaust ventilation to remove excess heat
and odors generated by this equipment.

Accumulated chalk dust and dry erase marker particulate was noted in several
classrooms. Chalk dust is a fine particulate, which can become easily aerosolized and
serve as a source of eye and respiratory irritation. Materials such as dry erase markers
and dry erase board cleaners may contain volatile organic compounds (VOCs), (e.g.
methyl isobutyl ketone, n-butyl acetate and butyl-cellusolve) (Sanford, 1999).

Also of note was the amount of materials stored inside classrooms. In several
areas, items were observed piled on windowsills, tabletops, counters, bookcases and
desks. The large number of items stored in classrooms provides a source for dusts to
accumulate. These items (e.g., papers, folders, boxes) make it difficult for custodial staff
to clean. Dust can be irritating to the eyes, nose and respiratory tract. For this reason,
items should be relocated and/or cleaned periodically to avoid excessive dust build up.

A number of univents had accumulated dirt, dust and debris within the air

handling chambers. These conditions can be attributed to the fact that they do not run
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continuously, which allows airborne particulates to settle within the units. In addition,
AHU s that have been deactivated for prolonged periods of time (i.e. the gymnasium) can
also have an accumulation of dust and debris. In order to avoid this equipment serving as
a source of aerosolized particulates, the air handling sections of the univents and AHUs
should be regularly cleaned (e.g. during regular filter changes) and as previously
discussed, these units should operate during hours of school occupation.

As previously mentioned, many areas contained window-mounted air
conditioners. These units are normally equipped with filters, which should be cleaned or
changed as per the manufacturer’s instructions to avoid the build up and re-aerosolization
of dirt, dust and particulate matter. A number of exhaust vents in classrooms and
restrooms were noted with accumulated dust (see Picture 13). If exhaust vents are not
functioning, backdrafting can occur, which can re-aerosolize dust particles.

Occupant concerns of damaged pipe insulation were expressed in classroom 210.
BEHA staff noted damaged pipe insulation and loose pipe wrap at floor level (see Picture
14). This material may contain asbestos and should be evaluated/remediated in
conformance with all applicable Massachusetts asbestos abatement and hazardous
materials disposal laws.

Spaces around pipes were noted within all univent cabinet interiors surveyed (see
Picture 15). Abandoned ductwork for the wood dust collection system for the former
wood shop was found in the physical therapy room (see Picture 16). Damaged wall
plaster and a utility hole were observed in classroom 215. Utility holes, abandoned
ductwork and spaces around pipes can serve as pathways for dust, dirt, odors and other

pollutants to move from room to room or from floor/wall cavities into occupied areas.
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A number of building occupants raised concerns of possible lead content of
flaking paint in several areas of the school, most notably around windowsills. The
MDPH Regulations 105 CMR 460.000, apply to residential properties built prior to 1978
where a child under the age of six resides (MDPH, 2001). The regulations do not apply
to schools. In general the primary concerns over lead exposure is targeted at very young
children and hand to mouth activity. Children spend less time in schools and are
generally more closely supervised than when at home. However, a licensed lead
inspection firm could be contacted to conduct a lead paint inspection. Any removal of
lead-containing paint should confirm with regulations and procedures regulating
remediation. BEHA’s Childhood Lead Poisoning Prevention Program (CLPPP) can

provide further assistance.

Conclusions/Recommendations

The solution to indoor air quality problems at the North Attleborough Community
School is somewhat complex. The combination of the general building conditions,
maintenance, work hygiene practices and the condition (or lack) of HVAC equipment, if
considered individually, present conditions that could degrade indoor air quality. When
combined, these conditions can serve to further negatively affect indoor air quality.
Some of these conditions can be remedied by actions of building occupants. Other
remediation efforts will require alteration to the building structure and equipment. For
these reasons a two-phase approach is required, consisting of short-term measures to
improve air quality and long-term measures that will require planning and resources to

adequately address the overall indoor air quality concerns.
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The following short-term measures should be considered for immediate implementation:
Examine each univent for function. Survey classrooms for univent function to
ascertain if an adequate air supply exists for each room. Consider consulting a
heating, ventilation and air conditioning (HVAC) engineer concerning the
calibration of univent fresh air control dampers throughout the school.

Remove all blockages from univents and exhaust vents to ensure adequate
airflow.

To maximize air exchange, the BEHA recommends that all ventilation systems
that are operable throughout the building (e.g., gym, auditorium, classrooms)
operate continuously during periods of school occupancy independent of
thermostat control.

Operate WAC:s in the “fan only” mode in classrooms without operating univents
to provide fresh air.

If original mechanical ventilation systems are not fully restored in the original
building, ensure abandoned exhaust and supply vents are properly sealed to
eliminate pathways for movement of odors and particulates into occupied areas.
Regulate airflow in classrooms by using openable windows to control for comfort.
Care should be taken to ensure windows are properly closed at night and
weekends to avoid the freezing of pipes and potential flooding. Work with staff

to determine which windows are unopenable/difficult to operate and make repairs.
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10.

11.

12.

If univent in classroom 210 is irreparable, seal outside air intake and return vent
to prevent drafts. If not sealed consider reconfiguring classroom to position
occupants away from the air stream.

For buildings in New England, periods of low relative humidity during the winter
are often unavoidable. Therefore, scrupulous cleaning practices should be
adopted to minimize common indoor air contaminants whose irritant effects can
be enhanced when the relative humidity is low. To control for dusts, a high
efficiency particulate arrestance (HEPA) filter equipped vacuum cleaner in
conjunction with wet wiping of all surfaces is recommended. Avoid the use of
feather dusters. Drinking water during the day can help ease some symptoms
associated with a dry environment (throat and sinus irritations).

Ensure plants have drip pans. Examine drip pans periodically for mold growth
and disinfect with an appropriate antimicrobial where necessary. Keep plants
away from the air stream of univents.

Consider relocating photocopiers and lamination machines to a well-ventilated
area or examine the feasibility of installing local exhaust ventilation. Consider
discontinuing use of mimeograph machines.

Relocate or consider reducing the amount of materials stored in classrooms to
allow for more thorough cleaning of classrooms. Clean items regularly with a wet
cloth or sponge to prevent excessive dust build-up.

Encapsulate exposed pipe insulation to avoid the aerosolization of fiberglass

fibers. Remove fiberglass insulation shown in Picture 12.
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13.

14.

15.

16.

17.

18.

19.

Clean chalkboard/dry erase marker trays regularly to prevent the build-up of
excessive chalk dust and particulate.

Ensure that gymnasium AHUs and classroom univent interiors that have been
deactivated are thoroughly cleaned before reactivating to prevent the
aerosolization of settled dust and particulates.

Clean univent return vents and exhaust vents periodically of accumulated dust.
Contact a licensed asbestos abatement contractor to identify and remediate
damaged pipe insulation in classroom 210 (and any other areas of concern) in
conformance with all applicable Massachusetts asbestos abatement and hazardous
materials disposal laws.

Render airtight all holes/seams in univents. Fill utility holes and remove or
completely seal abandoned ductwork in the physical therapy room.

Consider contacting a licensed lead paint inspector to identify and remediate (if
necessary) paint content in areas of occupant concern.

Contact BEHA’s CLPPP for further evaluation/advice concerning the presence of

lead paint.

The following long-term measures should be considered:

1.

Based on the age, physical deterioration and availability of parts for ventilation
components, the BEHA strongly recommends that an HVAC engineering firm
fully evaluate the ventilation systems throughout the building.

Examine the feasibility of providing mechanical supply and exhaust ventilation in
the original building. Determine if existing airshafts, vents, ductwork, etc. can be

retrofitted for (modern) mechanical ventilation.
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Thermostat settings throughout the school should be evaluated. Thermostats
should be set at temperatures to maintain comfort for building occupants.
Replace missing or damaged window caulking building-wide to prevent water
penetration through window frames. Replace or make repairs to storm windows

that do not fit flush with window frames.
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Classroom Supply Diffuser for Abandoned Mechanical Ventilation System, 1918-1919 Building




Picture 2

Heating Elements - " Ducted Air Intake

Air Mixing Room in Basement



Picture 3

Large Fan Unit for Abandoned Mechanical Ventilation System in the 1918-1919 Building



Picture 4
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Abandoned Exhaust Vent in Classroom of 1918-1919 Building



Picture 5

Typical Classroom Univent



Picture 6

Univent Airflow Obstructed by Items in front and on top of Unit



Picture 7

Classroom Exhaust Vent for 1954 Building; Note Paper being Drawn Indicating Vent is Operating



Picture 8

Return Vent

Gymnasium Ventilation System



Picture 9

Overheating Univent in the Art Room, Note Hand-Written Warning on Front of Unit



Picture 10

Space between Storm Window and Wooden Window Frame, Pen Inserted to Show Width



Picture 11

Exposed Fiberglass Insulation at the Terminus of Pipe Wrap in Classroom



Picture 12

Exposed Fiberglass Insulation between Window Frames in Classroom



Picture 13

Close-up of Accumulated Dust Build-up on Classroom Exhaust Vent



Picture 14

Damaged Pipe Insulation in Classroom 210



Picture 15

Utility Hole around Pipe, Univent Interior



Picture 16

Abandoned Ductwork for Wood Dust Collection System in Physical Therapy Room
(Former Wood Shop)



TABLE 1

Indoor Air Test Results — North Attleborough Community School, North Attleborough, MA

April 25, 2002
Location Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %

Outside 388 64 32 Weather conditions: NE wind 5-10

(Background) mph, slightly cloudy, cool

Nurse’s Office 493 71 25 2 Yes No No Window open, air conditioner-wired
to thermostat-ducted

Room 102 724 74 27 27 Yes No No Window open, exposed fiberglass-
pipes, cleaning product on windowsill

Hallway Water fountain over carpet-stain

Room 205 522 73 25 0 Yes No No Mimeograph, photocopier, 2

(Staff Room) lamination machines, no local exhaust

Room 206 569 72 24 0 Yes No No

Room 208 992 71 26 15 Yes Yes Yes Univent off-cycles by thermostat,
exhaust off-backdraft, window and
door open

Library 878 70 30 2 Yes Yes Yes Univent and exhaust off, photocopier

Hallway Dumbwaiter-reportedly not used

Comfort Guidelines

* ppm = parts per million parts of air
CT = ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 2

Indoor Air Test Results — North Attleborough Community School, North Attleborough, MA
April 25, 2002

Location

Carbon
Dioxide
*ppm

Temp.

°F

Relative
Humidity
%

Occupants
in Room

Windows
Openable

Ventilation

Intake | Exhaust

Remarks

Room 210

966

73

29

14

Yes

Yes Yes

Univent-covered with items/return
vent blocked/reportedly not operating,
damaged pipe wrap behind teacher’s
desk, exhaust vent partially blocked
by box, air currents from return vent-
drafts across ankles, concerns of mold
in univent-dry inside/no signs of
water penetration, utility hole in
univent, radiator dust build-up,
permanent markers, dust
accumulation on windowsills,
window open, **univent deactivated
due to plumbing issues, radiators
installed to supplement heat

Room 213

765

73

27

15

Yes

Door open, storm windows-not flush,
complaints-extreme heat

Room 305

780

72

24

20

Yes

Room 308

665

73

25

Air conditioner

Room 307

663

73

24

23

Yes

Window open

Comfort Guidelines

* ppm = parts per million parts of air
CT = ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 3

Indoor Air Test Results — North Attleborough Community School, North Attleborough, MA

April 25, 2002
Location Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

Room 309 815 74 26 20 Yes Yes Yes Ventilation off, door open

Room 310 1413 75 32 18 Yes Yes No Plant over univent, dry erase board
particulate, ventilation off

Room 312 1033 74 28 21 Yes Yes Yes Ventilation off, dust build-up on
exhaust vent

Room 316 852 72 28 1 Yes Yes Yes 20 occupants gone ~20 mins., univent
obstructed by desk

Room 318 671 73 26 1 No No No

Room 317 980 75 30 19 Yes No No

Room 319 700 74 27 19 Yes No No Window and door open, storm
window not flush

Room 101 730 70 23 21 Yes No No Vent sealed-not tight-spaces, window
open

Room 103 676 71 27 10 Yes No No Air conditioner-filter dusty, 3 water-
damaged CT near pipes

Room 104 611 70 25 8 Yes No No Air conditioner

* ppm = parts per million parts of air
Comfort Guidelines CT = ceiling tiles

Carbon Dioxide - < 600 ppm = preferred
600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems
Temperature - 70 - 78 °F
Relative Humidity - 40 - 60%




TABLE 4

Indoor Air Test Results — North Attleborough Community School, North Attleborough, MA

April 25, 2002
Location Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

Room 106 706 70 26 10 Yes No No Exposed fiberglass-pipes, door open

Room 107 700 70 24 1 Yes Yes No Window open, 18 occupants gone 5
mins., heat control issues, warning
signs on univent

OT/PT Room 609 68 28 1 Yes No Yes 10+ plants, former shop-abandoned
ductwork (wood dust collector),
exhaust not functioning-blocked

Room 110 471 68 27 0 Yes No No Musty odors, standing water/decaying
leaves outside window

Room 112 616 72 29 1 Yes No No

Rooftop Exhaust fan off-reactivated/trips

Gym 540 72 25 11 No Yes Yes Windows sealed, lead paint concerns

Room 215 634 70 25 1 Yes No No Dust build-up on beams,
missing/damaged caulking, heat
issues, carpet odor complaints, utility
hole-wall/phone, damaged wall
plaster

Comfort Guidelines

* ppm = parts per million parts of air
CT = ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 5

Indoor Air Test Results — North Attleborough Community School, North Attleborough, MA

April 25, 2002
Location Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

Room 214 725 74 26 0 Yes No No

Room 216 935 74 29 17 Yes No No

Room 217 636 73 22 19 Yes No No Window open, heat extreme
complaints, few windows don’t open,
air conditioner, lead paint concerns

Auditorium 625 73 25 0 No Yes Yes Ventilation not on

Comfort Guidelines

* ppm = parts per million parts of air
CT = ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




